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What is claimed is : 





A chimeric protein which comprises a mutated^l5NA 
methyltransf erase portion and a DNA bindjjag^ protein 
portion that binds sufficiently clpfie^to a promoter 
sequence of a target geng^-^-tffiich promoter sequence 
contains a meth^iarfe^fTsite, to specifically methylate 
the sit£^artcfinhibit activity of the promoter and thus 
)it expression of the target gene . 

The protein cff claim 1, wherein the promoter sequence 
of the target/ gene is a 5' long terminal repeat sequence 
of a human /mmunodef iciency virus -1 proviral DNA. 

The protein of claim 1, wherein the target gene 
comprises/ a retroviral gene, an adenoviral gene, a foamy 
viral gene, a parvoviral gene, a foreign gene expressed 
in a cjfell, an overexpressed gene, or a misexpressed 
gene . 



4. The protein of claim 1, wherein the chimeric protein 
comprises a zinc three-finger DNA binding polypeptide 
linked to a CpG- specific DNA • methyltransf erase 
polypeptide . 

5. The protein of claim 1, wherein the chimeric protein 
comprises a mutated Lex A binding polypeptide linked to 
a cytosine methyltransf erase polypeptide. 



The method of claim 1, wherein tlie^^jmrfcaJted: — DNA 
methyltransf erase portlon^GmpTrt&esat least a portion 
of a mutated M^S^T^DNA methyltransf erase protein or at 
least^^^ portion of a mutated mammalian DNA 
^methyltransf erase protein. 
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7. An expression vector which encodes the chimeric protein 
of claim 1. 

8. The vector of claim 7, wherein the expression vector is 
replicable . 

9. The vector of claim 7, wherein the vector is a pLS 
vector. 



10 




The vector of claim 7, wherein the vector is a 
prokaryotic expression vector, a yeast expression 
vector, a baculovirus expression vector, a 
mammalian expression vector, or an episomal 
mammalian expression vector. 



A methcad for inhibiting expression of a target gene 
which comprises contacting a promoter of the target 
gene witl\ the chimeric protein of claim 1 so as to 
specifically methylate the promoter thus inhibiting 
expression \>f the target gene . 



12 




15, 



The method of\claim 11, wherein the target gene is 
an endogenous Varget gene . 



The method of claim 11, wherein the target gene is 
a foreign target gene. 

The method of claim 13 , wherein the foreign target 
gene fxs a retroviral gene or a viral gene. 



The method \of claim 11, wherein the target gene is 
associated wLth a cancer, a central nervous system 
disorder, a ftlood disorder, a metabolic disorder, 
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a cardiovascular disorder, an autoimmune disorder, 
or an inflammatory disorder. 

The method of claim 15, wherein the cancer is acute 
lymphocytic leukemia, acute myelogenous leukemia, 
B - cell lymphoma , lung cancer , breast cancer , 
ovarian cancer, prostate cancer, lymphoma, 
Hodgkin's disease, malignant melanoma, 

neuroblastoma, renal cell carcinoma or squamous 
cell carcinoma . 

The method of claim 15, wherein the central nervous 
system disorder is Alzheimer's disease, Down's 
syndrome, Parkinson' s disease, Huntington' s 
disease, schizophrenia, or multiple sclerosis. 

The method of claim 15, wherein the infectious 
disease is cytomegalovirus, herpes simplex virus, 
human immunodeficiency virus, AIDS, papillomavirus, 
influenza, Candida albicans, mycobacteria, septic 
shock, or associated with a gram negative bacteria. 

The method of claim 15, wherein the blood disorder 
is anemia, hemoglobinopathies, sickle cell anemia, 
or hemophilia. 

The method of claim 15, wherein the cardiovascular 
disorder is familial hypercholesterolemia, 
atherosclerosis, or renin/angiotensin control 
disorder • 

The method of claim 15 , wherein the metabolic 
disorder is ADA, deficient SCID, diabetes, cystic 
fibrosis, Gaucher' s disease, galactosemia, growth 
hormone deficiency, inherited emphysema, Lesch- 
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Nyhan disease, liver failure, muscular dystrophy, 
phenylketonuria, or Tay-Sachs disease. 

22. The method of claim 15, wherein the autoimmune 
disorder is arthritis, psoriasis, HIV, or atopic 
dermatitis . 

23. The method of claim 15, wherein the inflammatory 
disorder is acute pancreatitis, irritable bowel 
syndrome, Chrone's disease or an allergic disorder. 




24. The nuathod of claim 11, wherein the target gene is 

fc^Z^* in a cell. 



*y 25. The method of claim 24, whe rein the cell is a 

*== 

jj; eukaryotic cell, a bacterial cell, an animal cell, 

p a plant cell, a prokaryotic cell, a virus packaging 

O cell, a somatic cell, a germ cell, a neuronal cell, 

y a myocyte, a T lymphocyte, a CD4 + cell, a tumor 

£ cell, a CD4+ cell, or a stem cell. 

O 

£3 26. The method of claim 11, wherein the contacting is 

by means of liposome mediated delivery, retroviral 
03 delivery, gene bombardment, electroporation or 

cationic precipitation. 

27. A method fdr inhibiting expression of a target gene 

in a multicellular organism which comprises 
contacting aApromoter sequence of the target gene 
with the /chdWerzc protein of claim 1, so as to 
specif ica!tly-^methylate the promoter sequence and 
thus inhibit expression of the target gene in the 
multicellular organism. 
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The method of claa/n 27, wherein the multicellular 
organism is a pQ_a it^^an animal or a human. 

The method of claim 28, wherein the plant is an 
alfalfa plant, a broccoli plant, a rapeseed plant, 
a carrot plant, a chicory plant, a coffee plant, a 
cucurbita plant, a euromelon plant, a potato plant, 
a raspberry plant, a sunflower plant, a tomato 
plant , or a wheat plant . 



30. 



G 



31 . 



The method ®f claim 28, wherein the animal is a 
horse, a primate, a porcine animal, a bovine 
animal, a swine, a fowl, or a fish. 



The method of\ claim 27, wherein the chimeric 
protein or a nlicleic acid encoding the chimeric 
protein is delivered to the multicellular organism 
via intralesionaU/ intraperitoneal, intramuscular 
or intravenous \ injection; liposome -mediated 
delivery; viral \ infection; gene bombardment; 
topical, nasal, \oral, anal, ocular or otic 
delivery. 



32 . 



33 . 



The method of c_L&±m 
is via a non-anteg 1 
virus . 



1, wherein the viral infection 
'ating, replication-defective 



The method of claim^rSVr wherein the virus comprises 
a replication-defectiv* Human Immunodeficiency Type 
1 provirus, a retroviral vector, an adeno- 
associated virus, a Ln\j6 vector, a LXSN vector or 
a MMuLV retroviral vector, 



34. 



A method of treating a subject infected with a 
virus which comprises administering to the subject 
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a therapeutic composition comprising the chimeric 
protein of claim 1, or a nucleic acid molecule 
encoding the chimeric protein of claim 1, under 
suitable conditions so as to specifically methylate 
the viral promoter sequence and inhibit expression 
of the viral gene thus treating the subject 
infected with the virus. 

35. The method of claim 34, wherein the virus is chosen 

from the group consisting of a DNA virus, a 
retrovirus, a herpes virus, an immunodeficiency 
virus, an adeno-associated virus and an adenovirus. 

The method of claim 34, wherein the therapeutic 
composition comprises a nucleic acid molecule 
encoding a mutated Lex A DNA binding protein 
portion linked to a mutated DNA methyltransf erase 
protein portion. 

The method of claim 34, wherein the therapeutic 
composition comprises a nucleic acid molecule 
encoding a tridactyl zinc finger DNA binding 
protein portion capable of specifically binding the 
Human Immunodeficiency Virus Type 1 5 'long terminal 
repeat nucleic acid sequence linked to a mutated 
DNA methyltransf erase protein portion. 

38. The method of claim 34, wherein the subject is a 
human . 

39. The method of claim 34, wherein the therapeutic 
composition comprises a replicable expression 
vector chosen from the group consisting of a pLS 
vector, a prokaryotic expression vector, a yeast 
expression vector, a baculovirus expression vector, 



36, 



In 
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a mammalian expression vector, and an episomal 
mammalian expression vector. 

The method of claim 34, wherein the administration 
comprises intralesional , intraperitoneal , 

intramuscular or intravenous injection; liposome - 
mediated delivery; viral infection; gene 
bombardment; topical, nasal, oral, anal, ocular or 
otic delivery. 

The method of claim 40, wherein the viral infection 
is via a non- integrating, replication-defective 
virus . 

A host cell comprising the expression vector of 
claim 7 . 

The host cell of claim 42, wherein the host cell is 
chosen from the group consisting of a eukaryotic 
cell, a somatic cell, a germ cell, a neuronal cell, 
a myocyte, a T lymphocyte, a prokaryotic cell, a 
virus packaging cell, a plant cell, a prokaryotic 
cell, a tumor cell, a stem cell and a CD4+ cell. 

A pharmaceutical composition comprising a 
therapeutically effective amount of the expression 
vector of claim 7 and a pharmaceutical ly acceptable 
carrier . 

The pharmaceutical composition of claim 44, wherein 
the carrier comprises a diluent . 

The pharmaceutical composition of claim 44, wherein 
the pharmaceutical^ acceptable carrier is an 
aerosol, intravenous, oral or topical carrier. 
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47. A transgenic non-human mammal whose somatic and 

germ cells contain and express a DNA coding for a 
chimeric protein of claim 1, the DNA having been 
stably introduced into the non- human mammal at the 
single cell stage or an embryonic stage, and 
wherein the DNA is linked to a promoter and 
integrated into the genome of the non- human mammal. 




